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Title of the invention 

A hearing aid 

Detailed description of the invention 
A field of industrial application 

The present invention provides a hearing aid, a hearing aid of a type to be new 
at all that it is heard in particular, and a voice just before that is repeated on the 
way, and can reproduce. 

Constitution of the invention 

The present invention is configured by the following. 
The acoustoelectronicity converter which converts an input sound voice to 
electrical signal. 

The A/D converter which converts the electrical signal to digital signal. 
A memory means to store the digital signal 

The DA converter which converts digital signal read than the memory means to 
an analog signal. 

The amplifier which amplifies audio signal converted into electrical signal. 

The electroacoustic transducer which converts an input signal to a voice. 

"The voice electrical signal which was memorized at one time" 

"The voice electrical signal which is not memorized at one time" 

A switch means to provide these in the electroacoustic transducer selectively. 

A write to the memory means and switch over control of read are done, and it is 

control section a specification of a write address and a read-out address is 
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circulated through, and to do. 

It is a hearing aid comprising greater or equal. 

A part difficult to hear was able to be played immediately. 

In addition, the present invention is a hearing aid comprising a long silence 

section sensing station detecting phonic long silence interval. 

It can reproduce from a good place of a thing of sentence. 



[Description of the embodiment] 

Figure 1 is a block diagram of a hearing aid in one embodiment of the 
invention. 

In the drawings, it is explained in the following. 

a) 

Acoustoelectronicity converter 1 such as the mic which converts an input 

sound voice to electrical signal 

(2) 

Amplifier 2 
(3) 

AD (analog digital) converter 3 an output signal of acoustoelectronicity 
converter 1 is sampled, and to convert into digital signal. 
(4) 

It is memory means 4 such as a RAM. storing input audio signal converted into 
digital signal with A/D converter 3. (5) 

DA (a digital analog) converter 5 which converts digital signal read than 

storage signal 4 to an analog signal. 

(6) 

Electroacoustic transducer 6 such as the speaker which converts an input signal 
to a voice. 
(7) 

It is switch means 7 to provide an output of amplifier 2 and an output of DA 
converter 5 to acoustoelectronicity converter 6 selectively. (8) 
Control section 8 controls a write to memory means 4 and switch over of a 
read-out, and a specification of a write address and a read-out address is done 
recurrently. (9) 

When operating personnel failed to hear it, there is reconstruction designation 
switch 9 to order reconstruction. 

Action of a hearing aid of the present embodiment configured for things of 
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greater or equal is described as follows. 

Input audio signal is converted into electrical signal with acoustoelectronicity 
converter 1, is converted to digital signal with A/D converter 3 after 
amplification with amplifier 2. Memory means 4 is changed by control section 
8 by a write mode. If it is address 0 or more of memory means 4 now (N-l), it 
seems to become the following. 

Control section 8 does an address (N-l) addressing from address 0 
sequentially. 

Digitized input audio signal is written in at memory means 4. When an address 
location (N-l) is reached, control section 8 returns to address 0 again. 
And an addressing is done recurrently. 

A write is controlled so that the latest thing is always memorized among input 
audio signal. 

And control section 8 reads memory means 4 upon receipt of reconstruction 
designation signal from reconstruction designation switch 9, and a mode is 
changed, on the occasion of reconstruction, a read-out address is specified. If a 
write address before receiving the signal which a starting position of this 
read-out address reproduced, and indicated was m, it is m+1. N-counter should 
be used for an addressing means. 

When reconstruction designation signal was received, memory means 4 is done 
in a read-out mode, a read-out address can be specified. 
Reset operation of N-counter is not done then. 

In this way the digital signal which it is read, and was able to go away is 
converted to an analog signal with DA converter 5. 

And switch means 7 is gone through, is output as a voice than electroacoustic 
transducer 6. 

For normal hearing aid action, switch means 7 is connected to an a terminal 
side in normal. 

An output of acoustoelectronicity converter 1 is amplified with amplifier 2. 
And it is output as a voice amplified with electroacoustic transducer 6. 
When there is reconstruction designation signal, a change of a terminal of 
switch means 7 is replaced by a b terminal from an a terminal. 
If a specification of a read-out address to one reconstruction short lecture value 
memory means 4 makes its rounds, it controls to be replaced by an a terminal 
from a b terminal. Because it makes its rounds, and the N-ary counter detects 
callosity, this control can be done in control section 8. In addition, it is done 
repeatedly when reconstruction is necessary whether reconstruction designation 
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signal continues it, and it is input. In addition, amplifier 2 provided it on the 
neck of acoustoelectronicity converter 1 in the embodiment, but, it may be 
established after switch means 7. 

The second example of the present invention is explained along with figure 2, 
figure 3 as follows next. 

In figure 2, the same sign is kept about a thing the same as figure 1, the 
description is omitted. 

In figure 2, it is long silence section sensing station 10 (input sound vocal long 
silence interval breaking off is detected). 

By way of example only, "an output of A/D converter 3 shows a voice section 
at the time of lower than place constant level", it supplies a signal. Control 
section 1 1 stores a write address at that time for the cause in the following. 

A write and a change of a read-out control to memory means 4. 

A write address and the specification that a read-out address circulates through. 

The long silence section signal which was detected in long silence section 
sensing station 10. 

These are memorized for the cause. 

When reconstruction designation signal was received, switch means 7 is 
changed in the b terminal side. 

In addition, the memorized write address is read, and read-out address control 
is done as a start address. This control section 1 1 is configured as by the 
following. 

N -counter to do an addressing for a wraparound. 
The memory which holds an address of a voice section. 
A gateway to set an address held by this memory in N-counter at the time of a 
reconstruction designation. 

By the above, it can be arranged. The action is explained about a hearing aid of 
the present embodiment configured as above as follows. 
At first normal hearing aid action time is explained. In figure 2, a dialog voice 
picked up with acoustoelectronicity converter 1 (in accordance with exemplary 
embodiments, mic) is amplified by means of amplifier 2. 
Pass, and it is revitalized switch means 7 of a connection change by 
electroacoustic transducer 6 (in accordance with exemplary embodiments, 
speaker). On the other hand, an output of amplifier 2 is converted to digital 
signal by means of A/D converter 3 at the same time. 
And it is stored to memory means 4 (in accordance with exemplary 
embodiments, RAM). A plant address of memory is done from address 0 as 
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shown in figure 3 with an address (N-l). 

A digital converted dialog voice is stored sequentially by address 0. 

When an address (N-l) is reached, address 0 is returned to next, and it is stored 

sequentially. 

To RAM 4, "the dialog voice that length of time for capacity is the always 
latest" is memorized. 

It is assumed that regeneration indication electric switch 9 was pushed with the 
event when conversation voice was written in at to n next (Fig.3). As this 
occurs, description of a dialog voice stored to RAM 4 supposes with "Here is. it 
is relationship paradigm. 10 years ago". At first control section 1 1 stops plant 
of A/D conversion data from A/D converter 3 to RAM 4. Predetermined length 
of time (more than 0.3 sec) continues, and, as for the voice section sensing 
station 10, value made A/D conversion detects part (between figure 3, "Su" and 
Ma) which is lower than constant value. 
A detecting signal is sent to control section 1 1 . 

Control section 1 1 stores address s at that time. After control section 1 1 
stopped plant of A/D conversion data to RAM 4, value of N -counter is set in s. 
RAM 4 is changed in a read-out mode, and a read-out is started afterwards from 

an address. Thus, like read signal [relationship paradigm ], regeneration 

begins from a good place of a delimiter. 

Inquiry wetting the bed of our part of dialog and inarticulate part are 
reproduced, and, according to the present invention, it can be heard to be more 
than an effect of the invention. 

In addition, a comprehension degree of the whole dialog is raised, the practical 
value is high. 

In addition, a hearing aid of the present invention can reproduce speech 
information from a good place of shearing by establishing a long silence 
sensing station. 

Brief description of drawings 

Figure 1 

The block diagram which shows configuration of a hearing aid of one 
embodiment in the present invention 
Figure 2 

The block diagram which shows example other than the present invention 
Figure 3 



5 



It is schematic drawing to show plant status of a dialog voice in memory in the 
example in. 

(1) An acoustoelectronicity converter (2) An amplifier (3) A/D 

converter (4) A memory means (5) DA converter (6) 
Electroacoustic transducer (7) A switch means (8) Control section (9) 
A reconstruction designation switch (10) Control section 
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